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Soldered refrigerant condenser 



The invention relates to a soldered refrigerant 
condenser which consists of a heat exchanger network 
5 with flat tubes and corrugated ribs, of collecting 
tubes which are fluid-connected to the flat tubes and 
of a header which is arranged parallel to one of the 
connecting tubes and which receives within it a dryer 
and/or a filter and is fluid-connected to the 
10 collecting tube via two overflow orifices, a condenser 
of this type being known from the Applicant's 
EP 0 669 506 Al . 



This known condenser is what is known as a condenser 

15 module, in which is arranged, parallel to one of the 
collecting tubes, a header which is fluid-connected to 
the collecting tube via two overflow orifices. The 
refrigerant can thereby flow out of the collecting tube 
into the header where a dryer is located, that is to 

20 say a container, usually made from plastic, which is 
filled with a dryer granulate for the dehydration of 
refrigerant. After the refrigerant has flowed around or 
through the dryer, it passes through a filter sieve 
into the lower region of the header. The sieve has the 

25 task of removing impurities in the form of very fine 
particles from the refrigerant. The refrigerant 
thereafter enters the collecting tube of the condenser 
again via the lower overflow orifice. In this type of 
construction, all the metal parts, that is to say flat 

30 tubes, ribs, collecting tubes and header, are hard- 
soldered in a soldering furnace, that is to say at a 
temperature of about 62 0°C. The plastic insert having 
the granulate does not withstand temperatures of this 
kind, and it is therefore inserted only after soldering 

3 5 into the header which is subsequently closed by means 
of a cover. The insert with dryer granulate can then 
also be exchanged for maintenance purposes. 
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Similar types of construction with an inserted or 
exchangeable dryer cartridge which is also integrated 
with a filter sieve as an installation part may be 
gathered from further publications of the Applicant, 
EP 0 689 041 Bl and EP 0 867 670 A2 . Furthermore, 
condenser modules have also become known, which are 
only a dryer insert with granulate, that is to say 
without a filter sieve, that is to say the Applicant's 
EP 0 668 986 Bl and DE 43 19 293 C2 . All these types of 
construction have in common the fact that the dryer 
insert with or without a filter sieve is mounted, that 
is to say positioned in the header, only after the 
process of soldering the condenser. After this 
introduction of the dryer/filter insert, the header has 
to be closed in a fluidtight and pressuretight manner. 
This requires, on the one hand, corresponding 
structural measures in the form of an orifice on the 
header with a fitting cover and, on the other hand, 
additional work steps after soldering for mounting the 
dryer insert. This, of course, entails corresponding 
costs which are reflected in the price of the condenser 
module . 

The object of the present invention is to improve a 
refrigerant condenser of the type initially mentioned, 
to the effect that the mounting of the dryer/ filter 
insert can be simplified and the production costs of 
the entire condenser can be reduced. 

This object is achieved by means of the features of 
patent claim 1. In the first place, one advantage which 
arises is that both the dryer and the filter are 
mounted even before the final soldering process, so 
that the condenser is already complete after soldering, 
that is to say the dryer and the filter do not have to 
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be mounted subsequently. A further advantage arises due 
to the fact that the dryer does not constitute an 
additional part to be mounted as a structural unit, 
but, instead, is integrated into the header in such a 
5 way that a portion of the header itself forms part of 
the dryer. This saves weight and costs. This applies, 
in principle, to all types of header construction 
according to the prior art known, for example, from 
DE-A 42 38 853, that is to say headers produced from 
10 tubes, tubular parts or extruded profiles. 

According to an advantageous development of the 
invention, that portion of the header which forms the 
dryer and receives the dryer medium is closed off at 
15 the top and bottom by means of a perforated plate. 
Consequently, ingress of the refrigerant from both 
sides or a passage of the refrigerant through the dryer 
region in both directions is possible. 

2 0 In a further advantageous refinement of the invention, 

a felt layer is arranged between the lower perforated 
plate and the dryer medium (granulate) , thus preventing 
a pronounced abrasion of the granulate and suppressing 
a possible abrasion of the granulate. 

25 

In a further advantageous refinement of the invention, 
the granulate is compressed via a spring- loaded 
pressure plate, with the result that abrasion due to 
shaking movements is likewise avoided. 

30 

In a further advantageous refinement of the invention, 
the closing plates may be connected f rictionally , 
positively or materially integrally to the inner wall 
of the header, thus allowing a firm connection either 

3 5 before or during the soldering process. 
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In a further advantageous refinement of the invention, 
the header is widened in its cross section in the 
portion between the closing plates, that is to say it 
forms in each case, with respect to the adjacent header 
5 regions, a step, into which the closing plates can be 
positioned and fastened positively or f rictionally . 
Furthermore, owing to this cross -sectional widening, a 
larger quantity of granulate can be received or the 
height of the dryer portion can be reduced, thus 
10 increasing the efficiency of the drying operation. 

In a further advantageous refinement of the invention, 
the upper closing plate is formed by the closure of the 
header, that is to say the drying portion is located in 
15 the uppermost region of the header. The dryer is 
consequently further simplified, since further parts 
and work operations are dispensed with. 

According to a further advantageous refinement of the 
20 invention, the filter is located in the lower region of 
the header between the overflow orifices, that is to 
say it is separated spatially from the dryer. The 
refrigerant flowing through the upper overflow orifice 
into the header therefore flows into the filter 

2 5 directly, without flowing through the dryer. This 

reduces the pressure drop of the refrigerant which 
flows with its entire volume flow through the header. 
The drying of the refrigerant is nevertheless ensured, 
since the refrigerant located in the header, even in 

3 0 its vaporous phase, comes into sufficient contact with 

the dryer granulate. The filter sieve, too, can readily 
be positioned and fastened in the header before the 
soldering process, for example by means of a clamping 
fit. In addition to the types of connection already 
35 mentioned, adhesive bonding or soldering both of the 
filter insert and of the closing plates for the dryer 
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portion is also possible. 



An exemplary embodiment of the invention is illustrated 
in the drawing and is described in more detail below. 

"5 In the drawing: 

fig. 1 shows a header/collecting tube unit, 

fig. 2 shows the unit according to fig. 1 in an 

exploded illustration, and 
fig. 3 shows a section through the header with dryer 

10 and filter. 



Fig. 1 shows a header 1, consisting of a tubular 
portion 2 and of an extruded portion 3, and a 
collecting tube 4 with rim holes 5 for flat tubes, not 
15 illustrated, of a refrigerant condenser. The header 1 
and collecting tube 4 form an integrated unit of a 
condenser module initially mentioned. 



Fig. 2 shows the unit according to fig. 1 in two 
20 illustrations: the upper part shows the unit according 
to fig. 1 in the assembled state; and the lower part 
shows the header 1 and the collecting tube 4 as 
separate components, that is to say before their 
assembly. The tubular portion 2 is inserted into the 
2 5 extruded portion 3 and is soldered to the latter. The 
extruded portion 3 has two overflow orifices 5 which 
are assigned two rim holes 6 on the collecting tube 4. 
The more particular construction and assembly of the 
header 1 and of the collecting tube 4 are described in 
30 more detail in the Applicant's older patent application 
bearing the file number 101 54 891. 

Fig. 3 shows the design according to the invention of a 
header 10 which corresponds in its type of construction 
35 to the header 1 in conjunction with the collecting tube 
4 according to fig. 1 and 2. The header 10 is composed 
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of a tubular piece 11 of smaller wall thickness and an 
extruded tubular piece 12 of larger wall thickness. The 
lower tubular piece 12 has an upper overflow orifice 
13, that is to say an inflow orifice, and a lower 
overflow orifice 14, that is to say an outflow orifice. 
The upper tubular piece 11 is inserted into the lower 
tubular piece 12 and is connected to the latter in the 
region of the joining point 15 by soldering. The two 
tubular pieces 11 and 12 are closed off in a 
pressuret ight manner, likewise by soldering, at their 
ends located opposite one another, in each case by 
means of closing covers 16, 17. The tubular piece 11, 
which is produced from a welded tube, has a portion 18 
of widened cross section which has adjoining it on both 
sides portions 19 and 20 with an equal smaller cross 
section. Such a cross -sectional widening can be 
produced by the expansion of the tube 11, for example 
by internal high pressure forming (IHF) or what is 
known as hydrof orming . This cross-sectional widening in 
the region of the portion 18 results in steps 21 and 22 
in the profile of the tube 11. In the region of these 
steps 21, 22 perforated disks 23 and 24, that is to say 
disks with passage orifices 25 and 26 which are 
distributed in a multiplicity over the entire cross 
section, are inserted into the interior of the tubular 
portion 18. Above the lower perforated disk 23 is 
arranged a felt layer 27, above which a dryer medium in 
the form of granulate 28 is located in a dense packing. 
This dryer granulate 2 8 is resistant to high 
temperature, that is to say it does not undergo any 
impairment during the soldering process. Above the 
uppermost layer of the granulate 2 8 is arranged a 
pressure plate 2 9 which is supported on the lower 
surface of the perforated plate 24 via a compression 
spring 30. This ensures that the packing of the 
granulate 2 8 is compressed and does not slip out of 
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place and therefore no abrasion occurs. 

The two perforated disks 23 , 24 are supported, on the 
one hand, with their edges, in the region of the 
5 transitions 21, 22, positively and frictionally with 
respect to the wall of the tubular piece 11. In 
addition, during the final soldering process, they are 
soldered to the tubular piece 11, so that they form an 
unreleasable connection with the tube 11 . 

10 Alternatively, adhesive bonding of the perforated 
plates 23, 24 to the tubular piece 11 may also be 
provided. In the lower region of the header 10, that is 
to say in the extruded tubular piece 12 and between the 
two overflow orifices 13, 14, is arranged a filter 

15 sieve 31 which is of cup- shaped design and has a bottom 
32 and an annular edge region 33. The latter is 
inserted in an annular groove 34 in the tubular piece 
12 and is anchored there. Premounting before soldering 
is therefore carried out by insertion of the edge 33 

20 into the groove 34, and final firm materially integral 
connection takes place during the concluding process of 
soldering the condenser. 

According to a variant, not illustrated, the filter 
25 sieve may also be of annular design. 

The functions of drying, on the one hand, and of 
filtration, on the other hand, are separated spatially 
here, that is to say drying takes place in the upper 

30 region of the header 10, whereas filtration takes place 
in the lower region. As is known from the prior art 
initially mentioned, the refrigerant passes through the 
inflow orifice 13, following the arrow E, into the 
interior of the header 10, flows through the filter 

35 sieve 31 of cup-like design and leaves the header via 
the outflow orifice 14, following the arrow A. This 
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results in a relatively minor pressure drop for the 
refrigerant which flows through the header 10, since 
the refrigerant does not have to flow through the 
dryer, as it does in the prior art. Drying takes place 
5 in that refrigerant vapor and/or refrigerant liquid 
which pass into the upper region of the header 10 come 
into contact with the dryer granulate 2 8 there and are 
thus dehumidified. In the upper region of the header 
10, that is to say above the inflow orifice 13, 
10 therefore, a secondary flow of the refrigerant is 
formed, which leads first to the dryer granulate 28 and 
from there, dehumidified, flows back in the direction 
of the filter sieve 31. The two functions of drying and 
of filtration are consequently ensured. 

15 

As already mentioned above, the invention can also be 
implemented with other forms of header construction, 
for example in the case of a continuous extruded header 
profile . 



